For a surface interaction linear in the order parameter and favoring an orientation in which liquidcrystalline molecules lie parallel to the surface (but which is independent of whether the orientation is uniaxial or isotropic in the bounding plane), a symmetry-breaking phase transition in a surface layer is possible at temperatures above that of the bulk isotropic to nematic transition. At the surface transition, the high-temperature 
I. INTRODUCTION It is well known that rodlike nematic liquid-crystal systems undergo a (first-order) phase transition from an isotropic to a uniaxially ordered state at a critical temperature T, . However, while no bulk ordering occurs when T & T" there will be local ordering in the vicinity of the bounding surface whenever there exists a surface potential preferentially orienting the liquid-crystal molecules [1 -8] . Such ordering, of course, decays rapidly with distance from the boundary.
The simplest types of surface interactions are those orienting the molecules preferentially either in or normal to the boundary. There are then three possibilities: One, the preferred orientation is along the normal; two, the preferred molecular orientation is along a unique axis lying in the bounding surface; three, there is no unique axis in the surface but the molecules lie preferentially in this plane.
For the first two possibilities, Sheng [1, 4] and, later, Mauger et al. [6] pointed out that there were tioo possible ordered surface states, both having the same symmetry.
Alternately, these two states can be regarded as "thin" and "thick" layer phases, which are separated by a prewetting transition. In fact, the phase diagram in [6] was first presented from this point of view by Nakanishi and Fisher [9] . The prewetting transition line in the interaction-strength -temperature plane separating the two states terminates in a critical point and much of the subsequent literature in this area [5, 7, 8] uses this description. A review can be found in [10] .
The third possibility (i.e. , preferential planar orientation) was initially studied by Sluckin and Poniewierski [7] . They pointed out that this boundary condition allows surface ordered states with different symmetries to exist and that there can then be spontaneous phase transitions between them. In particular, these authors considered an interaction potential linearly proportional to the ordering at the surface and solved the resulting differential equations in a limiting case (in which one of the two symmetry-allowed elastic constants vanishes). They indeed found that transitions between distinct, thermodynamically stable, ordered states could occur and noted that, when continuous, these transitions could be characterized by Berezinskii-Kosterlitz-Thouless (BKT) [11, 12] critical behavior.
In this work, we reconsider the Landau -de Gennes free energy expression of Sluckin and Poniewierski and obtain solutions for general values of the elastic constants. The resulting phase diagrams have features in common with that given in [7] but differ in some aspects. We do find, in agreement with [7] , a continuous phase boundary, which we also calculate via the BKT approach.
In the final section, we compare our results with those given in the literature [7, 13] 
with g=z/g a normalized z coordinate [14] . For U" the unique direction is in the surface plane while for U2 it is normal to the surface. Substituting Eqs. (2) We simplify our notation by setting e;i =sp;J, s =Pl&6y, f =F/(P'/36y ), (lb) , 't=(-3y/P )a, -, 'g =(3y/P )c, , p=c2/c, . p-1+&t -1 sinh(+~tI +1to) (5) Here I &=//(1+p/6)'~=g/co, and I z=g/(1+2p/3)' =g/co2. The index values b=1, 2 relate to U, and U2, respectively.
We now supplement fb with a surface term which models, to lowest order in the nernatic order parameter, the torques acting on the molecules at the surface. As noted, we are specifically interested in the case wherein these torques favor an in-plane molecular orientation.
Following Sluckin and Poniewierski [7] As expected, we find that the U, phase (see Fig. 1 We also find a discontinuous (first-order or prewetting) transition boundary between the B, and B2 regions.
However, this result must be regarded cautiously: These phases have the same symmetry and thus, in principle, the phase boundary between them could terminate in a critical point (analogous to that found in liquid-gas phase diagrams or for the case of a positive dielectric anisotropy nematic liquid crystal in an external field [10] [12, 16] FBKT= , 'E f d-r(V'8) (14) where 8=8(x, y ) is the fiuctuating in-plane angle between a local in-plane principal axis and a fixed reference axis and E is a stiffness (elastic) constant.
In our case, we have an ordered layer of finite thickness rather than a true two-dimensional system. However, near the transition boundary, the layer may be regarded [13, 16] cos20 sin 20 sin28 -cos28
Since there is no purely two-dimensional system in addition to the ordered surface layer, the critical temperature of the BKT phase transition is given by [16] 
where k~is Boltzmann's constant. Using Eqs. (13) and (16) 
In order to evaluate t, in Eq. (18) , we require representative values for the parameters p, y, c&, and p. These will be introduced in the following section, where we also calculate the BKT transition boundary.
III. DISCUSSION
In the preceding section, we showed that, under specified boundary conditions, a new type of phase transition can occur in an ordered surface layer even though the bulk nematic system is disordered. Here, we introduce representative values for the system parameters, calculate the BKT transition boundary, compare our results with those in the literature, and consider possible ways of observing the predicted transition experimentally.
In order to obtain physical values for the parameters in the free energy, we make use of the standard expression [4] F= f dz[ AS BS +DS +L(dS-ldz) +a"GS5(z)] . (19) Comparing this expression with Eqs. (2) and (3) Yokoyama [18, 19] [7] , in their earlier analysis, considered analytically the special case (in our notation) p~~. In order to make contact with their result, the (otherwise unphysical) value p = 10 was considered by us here (see Fig. 4 ). Comparing our phase diagram with that in Ref. [7] It is also of interest to compare the results obtained here with those reported for the case of a surface potential quadratic in the components of the tensor order parameter [13] . In that case, the existence of a BKT phase boundary was also predicted. However, the details are different. For the case of a surface interaction potential linear in the order parameter, the transition (as found by us here) is necessarily between two ordered states. That is, the surface interaction is analogous to a local external field and always (i.e. , at all temperatures above the bulk ordering temperature) leads to ordering in a surface layer.
Thus the BKT transition is between two ordered surface states, a higher-temperature one characterized by uniaxial order and a lower-temperature one with biaxial ordering.
For the case of quadratic coupling, on the other hand, the situation is analogous to having a local anisotropy rather than a local applied field. In this case, the highertemperature phase will be one with complete disorder (both bulk and surface) and the BKT transition is to a lower-temperature ordered surface state [13] . However, in both cases, the experimental techniques required to detect a BKT-type phase transition are identical.
Experimentally, one way of observing this phase transition would be using the evanescent-wave ellipsometry technique developed by Chen et al. [21] . 
